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mmm 

MSBH 1 <D#M^S*^lC^ft^3 6 0 nm~6 5 0 n m(D b-if fcf- A SrflS 

&7£f&t-£3i2©X^, 
Iffta^l CD#^^^^IC^^3 6 0 nm~6 5 0 n m(D I/-*? tf- A 

MJCSS^T 9 2-9 9 %^ B a 9 ftl, ltjfHH3 ©XgfcJ: U JfM£3ftfc» 2 © 

iAtSf 1 ©im, 

ffffEU 1 (D&ffi&mmmiZWi-gktf 3 6 0 nm~6 5 0 n m© \s-*f tf- A &Rf( 
l&ga^l©#Jg&^JR©TFT©?Sf£«h«:Slg«t±. 9 4-9 9 
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Miami (D^^mmmizm^^ 60nm~6 5 0 nmCDlz-^^-A^M 
tufESg 2 ©XgtC J: »J J^fiJcS 4x£fg 1 ©#^ii*lit TFT (Z>?£<[4Jg 

lufBUl <D&tg&mmVUZ$L&1fi4: 0 0 nm~6 0 0 n mtf) U— tf fcf- A £M 

ifbtf 2 <D&uMtmmmz&&-tzm3 aunt u 

MSB^l ©#^a^*KtC»S««4 0 0 nm~6 0 0 n m© I/— !f fcf-A&flg 
If LT«2©#*NlgSUfl£^J*i-<6&3©xmi:«:*U 
B&fBfg 2 ©XigfC «fc »J 2 tlfcHll ©#Jga^ffllti, TFT ©fgffiM h * £ 
fI*ii£lCi^T9 2-9 9%#*g|HfcU |«SB»3<OXgtCJ:y^fiRS*lfc^2© 

TFT©^4£Mt&£M^ic^T9 9%j^±Mbt6 3i: 
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2 <d Jim. 

tufEHl CD#^^m^lCM^^4 0 0 nm~6 0 0 n mtf) If- A £0, 

ffitZmi<n&M&&mmz.m£ktf4 00nm~6 0 0 nmtf)l/--iftf-A£M 
<5tB«K:i^-C9 4 — 9 9%#*§IMfcU MfHIg 3 (DX^IC J: *J *l£3l 2 

, Pd, Pt, Cu, Ag, A u , A 1 , In, Sru Pd, P, As, Sb^ 

m. iBm. 3bm. 4be 5 Bmfxim^^m^nr^-m^t^tmmmm^ 
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Mm#miC& >) TFT (Dfls&M t. 1&Z>W$.V> 9 2 — 9 9 % £$g|Mt; 2 1 

lufH^l ©#*g^^mtcM«^3 6 0 nm~6 5 0 nm© If- A£Hg 

I* iirfefg 2 (D#^ H ^^M &TFT tf^ttS i: L £ 3 £ &4#$t £ 

£#A3it, 

;M&3IK:<kyTFT<Z)^14M 9 4-9 9 % S^H^ititfl 1 

MbB^1<5D#^^^M^^^3 6 0 nm~6 5 0 n m(Z> 1/ -if tf- A £M 
M I, T $ 2 <7)#^ H ^^JK £ T F T (Dft&M £. h tc ZL £ £ h ^ Z> 

£#A$-tf\ 

imtStMlCj: 'JTFTCOTi: &6 fl^CD 9 2-9 9 % ^M^b^itfeU 1 
BtffHmi©#^^^MlC?g^^4 0 0 nm~6 0 0 n m<D l/-iffcf- 

i* b xmrnz i±r=.m 2 <D^m^mm ^tft ©m^js tLt^^t^nmt-ts 

(Mi 6] ^^K^J^fcffffa#^K^M<Z)^ H ^t:$:^«-t€>^Mjc^ 
£ltA;*-y\ 

»#131{CJ: UTFTCD^ttSil^Stl^C^g 4-9 9%&™b$tfcil 
aalBm 1 ©^IHIfftMlCMSrfM 0 0 nm-6 0 0 n m© l/-1f If- ASrfig 
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it l xm&ti ar=.f^ 2 (D&ts&mmm & t f t om&m t u r=. z t zmm t -r s 

[9#S17] ft^l 3M1 6<D^-fftfr-^lC^T, trflB^MTti^ti 
, Ni, Pd, Pt, Cu, Ag, Au, Al, In, S n, P d , P, As, 
S b £> 2! tf ft - S * fc © TttaRl? * S 3 i: & i: -r S ¥#ti^S 

o 

[Sf#3®183 3 73rMl 6tf>^-fftfr— ^tCj^T, i«iE^M7T;f?i& 

, 8«l, IBi, 3BE 4Bi, 5B«7C3R*»e>a!«ftfc-S*fett«»[aS 

© tcir xtjt & z t. & mwt t -t z> ¥m&mw . 

1 9 ] 13M18 (DV^ftfr-^fC^T, t&lB¥3MM£fi 

m&m 2 o ] 1 3 #m i 8 cD^-fft^-^ic^T, taiE^^e 

tt, ««*3S, tr-?**.*^, tV.ZKIi**?. yn^'x^-, ^-^If 

[3f#3C2 1] 
f&IBJiflRtt, 

M^I {C j; 'J T F T 0?§ttl t ^ 5 1 ^0 9 4-9 9%5:Ot$Ml 
BtftaHl <£>&%§mmmm^ffi.&tf3 6 0nm~6 5 0nm<Z)l/-if fc? - A £ fiBI* U T 
[ff#E2 2] 
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i0fM.3Ifc.fc y T F T <Dm&m Utezmigv 9 4 — 9 9%£££,Ilfl;;*-fr£gU 

Btfta^l ©#*£SJiflilRK:iftfi#4 0 0-6 0 0 n mtf) I/— If fcf- ASiMlT 

[f#S2 3] S#£2 1 *fcttff#3S2 2»Ci*^T, tafE^«^fH&> Ni 
, Pd, Pt, Cu, Ag, A u , Al, In, Sn, Pd, P, As, SbA» 

a tfti -a * itnmmm v> jtm t* & s 3 ^ & t. * * 

, 1BE 3BE 4BE 5 B^7n3R^e>38«*lfc-a*fettaaaS©7n3R 

»«S3S, t?^;*;*?*^, TV****?. zfuV*9*-* zi-yjlMr 
[0 0 0 1] 

[0 0 0 2] 

#^x^(DmMmfa±izm&2ftt~#&n¥mftmc.ttL, tarn. £t=.i*is— ? 



6 



tfJ!E# 2001-3002279 



#2 000 — 064186 



[0 0 0 3] 

(TFT) £tf^L£¥^#^ff) ««f^3ST?§S. 
[0 0 0 4] 

X6 0 0 X 7 2 0mm#^*Pi:&»joO&.g> 0 
[0 0 0 5] 

n > ^7059il 1^ tlT S *> © £ . 3 - — y ^7059ii#^tC^fffiT*ADX'S 

"CT'&tK 600TCJK±©SDUftlCt±|fflffl*«*ofe. 
[0 0 0 6] 

#9*3SS©1 o(C, Mj^ia«3^it««nffV^=l-->y 1 7 3 7 £\,\?1j<D-t}"2b 
£„ rtl<Z)S*M«6 6 7TCfcffiV\, £ftlC#SR¥##K&J«KU 6 0 0 

x:, 2 o«pia©#H$CJciB< fc, ^xSic^g-re«ifoS=K©^«B^ti 
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iS^6 0 0TCte:, nxh0ffiA^#i5i:, ^bt%iSv^*W* l^ofe. 

[0 0 0 7] 

»jffltt#BB¥7-183540^*K:gB«SnTV^S o ftmS#?£ SrW^JCSfclll! 

[0 0 0 8] 
[0 0 0 9] 

^©H^^X/K^v h-^, ^£10c m&JtM^&S i:-5Jc^*£Ti&xu 
1/ - if tf - A 5: £ -ft T ( & £ V n « U - if If - A © flgft&g & tc *f b 

[0 0 10] 
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zo-m^mm&iz&v. ^&b-if7--;wc«/\vb*2§jg©:c:^>^i/^ 

-»f £ SI m & % X M X L ffift bf - i> £ ^ M 3 d £ # £S£ iz & y o o & £ „ 
[0 0 1 1 ] 

iHh7>^^ (TFT) S:#^t--5i:ftfiaTFT(Z)«^#'ffi^^<fBl_h 
[0 0 12] 

«kyHSV^«j!C»#ftS:=bo^i»fltJ|gS:f#sfc«)tc, Mill ^SR^tt&lcaf 
£#££aMc&, U - if T--^/*#S:*a-fb'r frffS 

jjmzm^xm*nf~&ffi&¥mfamzmmh^>i?xz (tfd <z)?s<[£jg£ 

#e>*lfc?*KN9>S?** (TFT) ^oTTi'f >f /Vh'J^XMii 

«««rAe>*ifel«®H©TFTS:f^§!(i-Sii:S:e»i:"r*. 
[0 0 13] 

u-ifr--;b-rs^pg$:Ms^s^fes 0 z.ti^(Dium<Dj:mt. i/-ifr- 
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• 



[0014] 

aaata o iii^#fc .tot &&&&& t \, 

o 

[0 0 15] 



5-f :/^©#9;*SS±Jc:/9XvcvDS!fBtc«fc y SffcgHtaiaRR l o o n 

ItiiSiOxNyt^tlSiiltfey, 3I3S, ^^m^Oti^T 
^tlM^t. #1^7 - 1 8 3 5 4 0#^#{Cfa«£*lfc<fce>&# 

&£#JMU »lft-y>r (**SI3Sii^ 5 p p m, M5ml) SrtfffB 

IS, HlCififi5 5 0p©g3R#H^?4B!fia, * fete 8 8*13, itlil2W 

Sr^^jSMtt^WMISPjaia^- K5 0 0#T?«3gLfcfc©&Bl (a). Ml (b), 
a 1 (c) {C^-r, 0 1 (a) it 5 5 0 "C 4 i$|g|ftJ$t bfe?l, 0 1 (b) 5 5 0 °C 8 

mmtumLt^M. 01(c) a5 5 0ici2Mibfc?i^5 o ^©^# 

T?©jtafctC<fcS*§||{fcT?fcJU *££fci£«c (05(b) 5 0 0 1 ; Bv*««) 

(05(b) 5 0 0 2 ;&V%{g«c) fc#M£ OT^S. -£dT% #HrftM 

[0 0 16] 

afc4?>T0 2 (a)tc^i- 0 *a«ia«^iieafb««tc4)'ist'rsfe«), i«fE¥Juc*f 
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m<D&m*WXZ>tL&>\^ fuIB^K^RGB (^ B. ») ^CMYK 0>T> 
[0 0 1 7] 

i«fB^JC£R (U*;K) , G (^U->) , B (>Ol/-) ©3oJC#HIU 
^tl©¥K&02 (b), 03(a), ®3(b){C^-T 0 RGB{C#|£Lfc#*<Z>^Jl 
tca£^5<pg|» k^hy7i*S:04K:^t. R (bvK) fcB (?>-) 

[0 0 18] 

•ezit'G MttfcH4T?^L&2o©tr-*0>iatC#:fc^*«/jNft^ 
^Ibt2 pgMfl; U ^IRIlt £ JBa-ffc««Jc^IK U % © & 0 5 (a) jc^i" 

. 05 wiznvzimmm&mmzmmmmv? b (Nm-image) s^xtf- 

[0 0 19] 

tC»B&h^>S>:** (TFT) &#$iLtnf ^^;i/0«^#f4$:ML^ 

M&mi e>mm%ittfripmic.B-t 0 07 pf»©oti4«ria, Aiisisiau xsi2 

»ilfc%0^lt^5. 0 7 (a)t±*SK1R«©®5»K:^ , rSV t h, 
0 7 (b)tt#fi«««©©S{tc*f-rs sflL 07 (c)tt*S««H«©®Sttc*f , r* 
®Mm*mLX&V. 4lMltfc©!t 8 f$raML£%tf>^ 1 2 ftlSlfti 
»Lfcfc©fcJfc«cLT4$ttfc:*£fctf &^£&£BTv^. 06, 7f 

[0 0 2 0] 
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$k%0)Wim%: 5ppm£ ^MMk-ei/Z 1 0ppm<Z>t;(Z)$:^Mt--5 o #H 

flii»«fias:jBs©Tftt«!<, amass &isot, mbnz&i&mmmm 
iz & RMtMrnmnffimommmmftmrn ^tft ©#14 ^ ©4hw# z e> * * 

[0 0 2 1] 

5 >f ^©^7^Sf ±{C^7XVC VDgSJC J: U MmbSili 1 0 0 n 
m, #ISM5 5nmMlfct, M-V 1 0 

PPm, ft|5ml) $:Xt: 0 >n- h KIT Affile U M5OOiC0iI# 
I^T'im MICMS5 5 0TC, *fettfiS5 7 5TC, tt«M6OO1C0 

t)ffl&|8(a) , 0 8(b), 0 8 (c)C^-Tc @8(a)(i5 5 0TCT«lfc91 
, 08(b){i5 7 5TCMLtm 08 (c) & 6 0 0 °C l*MWk b £^JCT& 

[0 0 2 2] 

08(a)~( C ){c, H2 (a)tc^Tofc*»©i:ra«©iiiff{ii«tas:f?v^ &t&&mmsk 

[0 0 2 3] 

zn^tMD&ffigkmmmiztt it i^-if/\°?-©x*;i^-^#£i8oT -tf 

»#ft&itlfc*O$:@10, lllC*^, 010 (a)~(d)BSl5 0 0r 
<Z>^ffi#B$v,T' 1 B#R3, 35JCiBfi5 5 0 ^©^fg#B^T 4 ^WML 
010 (e)~(h)W:?ag5 0 0t®Ii#H^T*m 5ltCfiffi5 7 5^©^! 
#H^,T*4^raMbfe : fe(Z), 01 l(a)~(d)ttiSS5OOTC0i$WT'l 

isisu mc?ss6 o o°c©^#h^T'4 isiBfflna&ufcfcoT&y, 010(a) 

, 010(e), 01 l(a)ttl/-fx^;b^-^S(Cft5Vth, 010(b), 
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Hio(f), 0i i (b)iiu--»fx^;b^-mSic^f-r-5 Sffi, 010(c), 0 1 
0(g), 01 1 (c)\,ZU—*f=z*)\s3?-&miZ.ft-tZ>S h i f t, 010(d), 0 
10(h), 01 1 (dmi/-^x*;i/=?-^tcM^£#l&^£^LT^& 0 
tShi f t >«^<^>5i^)Jt^e il^CJD^— hflMtf)' ilT-fe-S 

o 

[0 0 2 4] 

010, 1 l ZitMtt&t.. SS5 0 0ic©gi#BltT'im SlciSS6 0 

t <d m%mm&tf& % u - if a y-oDi*;^-» ^^wt^sr^^ 
^a^. 09, iuu, Mm&m&<D&i&&mm&*iz&8 i &m®& 

[0 0 2 5] 

&ZMVk*&fctoK* J£JnF©#&£JS^T\ *gSffiS*JttS:#-6c #£5t3t*IR 
[0 0 2 6] 

Jf£&5MSctf>®«{C;*f u 1. 0-8. o%, #*L<tti. o~6. o%i: 
M£te2>m®<D9 2~9 9 %, 8F*L<tt, 9 4 ~ 9 9 %#*gSffcLT V**#Jg 
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o 

[0 0 2 7] 

M£teZ>mi&(DffimfcftV. 1. 0 — 8. 0%. #£L<&1. 0 — 6. 0%T* 
&5£fc#a*Lv*fcLfc«IBJCov*T3iiJI!'r&. Iff. TBHit&i. 0%i:L 
&;ifc»cov*T8tirrs. MS 5 7 5 ic ©gffHltT' 4 I 

m#H^T'4^»^Lfc^(D^ H e B ^M©W«li#M B ^^(Z)^®^{CM 
LTO. 0 0%T&ofc o 
[0 0 2 8] 

[0 0 2 9] 

intern, Mm&m&<D#&mm<Dmffimte&ffiM,&mm<Di£ffimn 1 . o% 

«SiK«tc^L*aK1fi«©»iS«t*«i. o%#_tfcfcs<D#M*bv\, fit- 
, «/jN«SKfH«S: 1 o©TFT©?SttJffi:«iS««S:i: U frjfB loOTFT© 

[0 0 3 0] 

#CfC t&IBlr3©TFT<0^ttMi:ft61K«©4>^*ns#a«1!a«<Z>|&iS«l 
*«i«ffilo<Z>TFT©«&ffi«i:«:SISJac©li«ltcML, _tBHit& 8 . 0%, 
L<&£6. 0%*; bfcItlCo^TlftJ£-f SS5 5 0iC©IiWT*4l| 
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%(Dm%mmmz&t>-D ±m*8. o%, %-&L<i* 

6. 0%£L£ o n-eti, TfRiSr^lfeft^iiiaiOia-e, iuIBlocZ) 
[0 0 3 1 ] 

ttSSgfctt, Mh7>^^ (TFT) , ^>f*-F, 
[0 0 3 2] 

J^CDU-ifTri-;i/{Ci<MV^P>4x-g>X^ri/Vl/-if(D?S«^c (3 5 1 nmgtT 
[0 0 3 3] 

ttStioTFT^fbtlftK #M«iCfB^t/£!!Ifc{CT 6 0 0°C 

©flnasaas-eai bftfr&'&ikmmmz^ * ji _ls £ ^ if #SRfiB«##o t ^ 

□ W±©3i:^f), 6 o orj^T©t^Mt© l 2triKT©iMa®*t' 

^if3KS'ffcufc^:LT : b«^^>«;*a^^8P^»oT«y, **i#ig(HT?iS^s& 

[0 0 3 4] 
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03 5 (a)(C, JP£ 5 5 nm<D#&HtmmmizmAmBT*mmi 0 ppm(0S» 
-y>>r;i/*?§MS:*fc?>=3- hSclCTSsitJU 5 5 0 , C(D^#H^ 1 tCT 4 
»Lfc=fo(D©SEM^X$:^-ro S3 5 (b) IC&03 5 (a) T*^ U fc^UUBIlC, 
$£:R3 0 8 nm(Z)XeClxdrS/vl/-if$:X^;i/^-^ i g4 0 0mJ/cm 2 Cti 
j*U b-1fT--;i;L£ : fctf)<Z)SEM^^£^-f . 15134 0 0 m J / c m 2 <D0kft 
ttftfelSv^AW^ttSr^-oT F T fe^SfeftJCftSaftUfefcO-efc*. S3 5 

aSLfcfcCD&HS 0 3 5(a), (b)0)^Ktf» 03 6(a), (b)lC*flSL 

[0 0 3 5] 

0>3§t®lc&, *j£7g©3£j&Wfc*£&#Jc#£S1H« (0^, Attic 

mmmiz. &M&mmmz^£nzm&gk<D%L(DMRx*2bz> a t&SBJKi^tcfcv* 

[0 0 3 6] 

jKti^&tu&^ofe. ?<Dm&tLT. in^iffl^Tii, mbnz&ffiMimm 
mo%L\z%k-3t=. sffia^ £ i/ - if r - - ;i/ ic <fc y arc l t v * 3 ^ e> t* & 

[0 0 3 7] 
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1Mb b fcS#tc £ Tf-HfrJCiRJK $ *i & © T% flnf»«L3ItC J: 5iBffif&<DJBffi#« £ 

Av£M*-Tb£ofc 0 -r^t)*>, annate «fc y^e>nfe#jea^idjRtt, x* 

S/Tl/-if{Cj:£ 1/-If7x-;WCJ; y««^tc»i»bT, b^s^tcMiHb 
b£ 0 ^titCioT, Masted: ^;^SnTV^fe#3|ga©|ftRf±©«SISt«Stt 

[0 0 3 8] 

Kit * ft S jStUB«<0 # C x * ;i/ ^ - £ s r h # T* # fttf, KrffiitFl»«La 
[0 0 3 9] 

*$&HBAtt, #»SSl8^*S«3ilR<©®iR«»(Z)ift«ISt#ttJClPBb, #£§Hr 
SaRJRKl^SnS^affMJSctc^JCx^.n/^-Sr^S^Sr^aebfeo "T^t) 

-W-J*<D1&&1&&* HI 2*>e> 5 W<6 J:-5JC, 360~650nnu b <&400~6 

ttfaa«Bffl««f&jcKSbJa!W4x«3&e>jaiv^ *ftmit. &m 

[0 0 4 0] 

S3R«;©^-rsa5«ie<f«:*gft««<z>*jts:«bfe**, i/-f7--;i/^?ofc 

ti>iCtt. MV\£ l/-+Flf-Atf)?£:g£360~650iim, b < te400~600nm(Z)^H 



1 7 



tfi$E# 2001-3002279 



#2 000 — 064186 



[0 0 4 1 ] 
[0 0 4 2] 

mfammzit, mmb^yvx* (tfd , ^>r^-K, ytt>v^tf$>$>tf 

[0 0 4 3] 

*mm<D i 

&7^-t£3l2(Z)X3M^ 

BUfHH 1 ©^ISiilllfCtS^ 3 6 0nm~6 5 0 nmCD l^ — -tflf — A Srflgft L 

«tfSB^l©#^^^(DTFT(Z)?S'ffijii:^^M^cli, 9 2-9 9%^^ 
[0 0 4 4] 

ItflB^ 1 <Z)#Mh^^(CM^^ 3 6 0nm~6 5 0 nmCD U— !f l^- A L 
M^tCi*^T9 2~9 9%^Mh^CL, BafBSI 3 OX^tC J; 0 tlfe« 2 © 
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[0 0 4 5] 

Anisic £ y t«fia#ass3RRS:ap^»tcii§a'fbs*fesi i ©a^a^re 

BtrfHS 1 ©^JSSalJgJKJCtftS^ 3 6 0nm~6 5 0 nm© U—*f bf- A &Hgft b 
lfga«l©#«SaS3lSJR<3!)TFT©?SttJSi:<fcS««tt, 9 4-9 9 

ft l t 3 ^ t z.-t&¥m<*mn<Dft2&im-c & & . 

[0 0 4 6] 

a^ci^iAtsf i ©lit, 
annate j: »; mmimmnmm^^m^^t^itt^m 1 ©^Masutm 

MaBU 1 ©#*g®S*KJC?ft««« 3 6 0nm~6 5 0 nmtf) U— if H*- A £flg#t b 

BtfiaH2(Z)X^JC<fc y^Stlfe^l ©#*g&3£5g&l±. TFTfflSttlt^ 
SM^lCj^T 9 4-9 9%^jeS^U, ttflBll 3 <Z)X@JC J: y JgjSS tlfcfg 2 

®^*gas3gKt±, tft©mi£«^&£«)cici^t 9 9%a±*g'afl: , r«i 

[0 0 4 7] 

inS»«tatCJ:yTFT(Z)tStt»fc«:*1fi«(Z)9 2 — 9 9%^M^tfeIl 

BufSH 1 ©#^a^RlC?g^^3 6 0nm~6 5 0 nm© U-if fcf- A £!!tJ L 
T^$tfc«2 ©#^a^M §: T F T ©?S<ftJI L £ &«Ffifc * * 
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[0 0 4 8] 

t&ffim ©#>JMS3RK£ift£# 3 6 0nm~6 5 0 nmtf) U-if tf- A Srflglf L 
T $ it fc3£ 2 <Z>#£g H^fiiigi & T F T CD vSffi® ilLfcrilMtWi 

[0 0 4 9] 

±IHC7)|§0^{Ci3V\T, BrffHM^«4 0 0nm~6 0 0nm"Z?&3£, ItgkWmmmt. 
[0 0 5 0] 

±38*615! ICJ3V%T, iaSB^MjcSli, Ni, Pd, Pt, Cu, Ag, Au, In, Sn, Pd, P 

, as, sb^e>s«nfc-s*fctttt«as©5cagT»«i:MS^^»tcff*5 

[0 0 5 1] 

±i3»rotCfeV>T, B«fia^M5t:^tt> 8S, lbJJl, 3bM. 4b^, 5b^^ 

<b as ti * £ tiffiasis© 7C3g*^ & & £ icfrfc n z> oti 

^= 

[0 0 5 2] 

±3B*&iJllC;i3V*T, ffifH U— !f ^- Ate, YAGU-1f©#niSSHiR, ■ #9* l/- 
-tf(Z)mzi^MM> YV0 4 l/-if(D^nSM^, YLFl/-ifC7)^Zl^iiM> Arl/— !f 

[0 0 5 3] 
[0 0 5 4] 
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[0 0 5 5] 

Mm&miZl: *j, TFT 9 4-9 9%&*gSfls3i*fcaS 

l9ffi»l©#'3ieSS3gJB;iC?ft«^3 6 0nm~6 5 0 nm© ly — if tf- A l:Rg|flT 

[0 0 5 6] 

ItffHUl (D#^^S^miC?g«^4 0 0-6 0 0 nm©b-lFfcf-A£MttLT 
[0 0 5 7] 

±fB28HJ!fC£^T, f&32£JB7E3RfcJU Ni, Pd, Pt, Cu, Ag, Au, In, Sn, Pd, P 

, as, sb^^mitnt=.-mtr^immmm(D^mx^^zn^^^mznt> 

[0 0 5 8] 

±IBfg^iC^VAT, BuIB^«^tt> 8^, lb|g, 3b|£, 4bE 5 b^fgfr 
& SI it ft tc -m * Ac tt^ra^© T* & 3 il ^amS # iZftt, ft Z> <Z> T? «fc 
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# 

[0 0 5 9] 
[0 0 6 0] 

[0 0 6 1] 

««jc*fui. o-8. o%i:^s#M^^ms:^-r-5*s^cov^Tm^ , r 

*. LT, i?20. 7mm, 5^>fft0a-->^l 7 3 7115: 

ISibfe. 3S«tC:/9XvC VDSHK&JSV^T, JP2 2 0 0 nmWgftiftli 
Jg&JfclKU -SYbKfl:S3R«E^iStcj?S 5 0 nmtf)#B«JiatR&J*IKLfc. t5 
ffi*ft«3lsg|«_hJc|gSff:*S&«'rS7C*S:SJII!l3»T 10 PP m^S-BrfejS 
% (M5ml) Sr^ftfU £tit SrSS 5 0 0 °C ©S3K#H^CJC 1 BflSU Jg{C^ 

f t <Dm&m t & * m © * ic ^ * *i * # MJgc <d mmm it m m 1 ^ © t f t 

©Mtt«£&SMi§Jc<Z>®«lC;*fU l. 0-8. 0%t«sS#jeaSJgK=S:#fe 

o 

[0 0 6 2] 

©*J5fc<B0!l&aV*-. £©#J*ttffi&T— JK»fcfc©-e&»K &£>#><&t&IB3fcS*3ft 
[0 0 6 3] 
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mi 3<Dmffimi^^xwtm-t& 0 u—*f$&n%$i o o ij^e>mfci/-if 

If- Ate, t/U> FU*;bTl/-r 0 0 2 a i: 1 0 0 2 btCi'J, l/-if 

^r«it^*3t^-rs 0 BtffH^^ifii^, ft^&<z>3£#-e^-#Ao£:££. iff 
^tie><D^ia$ti^i/-iftf-Att, s/u > fu #;i/T u-r o o 

4JCJ:>J, ^o£A;l otf)U'--tFbf-AlCi;£#>£>*l<5 0 ^ =7 - 1 0 0 7 TM&f 
^(Z)^, h i/ 'J > F'J 1 0 0 8 (Ci: U, WlfffilO 

0 9 IZTntf 1 T3©1/— if fcf-AJC&JfcSftS. fzfUy h 5/ U > FU 3&;i/U> 

[0 0 6 4] 

#uc, hi 3(D±mmiz-D\,^xmw-tz> 0 u— if^safi o o 1 

tf-Ate, S/U > FU l/>f P>X 1 0 0 3 iZ£ »J, I/— If tf-A(7)ii^ 

tt, 7#SJt&oTV^ 0 S/U > FU j]J\sU>Xl 0 0 4 ICT, I/— 9* 

fcf-A&«(#*® 1 0 0 9 tCTlotC-&J&£*l£o itltCJ:*;, ^U'-if©^ 

= Mmyt^&zm^&mz. mij<o*&^uG\/~-tF<Dn=L-mmm (M1532 

nm) ■ti'yX ©HzilSMM (i&S 5 3 0 nm) ^£M^£o 

[0 0 6 5] 

M-r^^^fcLTmiift-So f©#itit, Mx-tf^ww *-%*Lm^xm 

[0 0 6 6] 

2 3 ffilE#2 0 0 1 - 3 0 0 2 2 7 9 



#2 000 — 064186 



ls—*f$&M%5 14 0 1 friQfflfc l/-if tf-A&fcf-AX^XA^**- 1 4 0 2 iZ 
<fctK ^ICDl^jl/^-^Iito b-if fcf-Ail&U, miZXJlrtJ 1 
4 0 3, f-6 1/>X1 4 0 4 ^STSil 4 0 5lc3tLTV^ 0 

-D^xmm-tz* iSfr^j i 4 o 3<Dmmz£*). mwi±T*u~-*f\?-2± 

, X^-^tfl 4 0 8*e^0fc*lRFK:^tft"t*. *IC^;W\V^-^ 1 4 0 3© 

iufa#;ww 140 3^^M«na^b»<5i:, x^-£?#i 4 o 

U SflT'ilffiTOilttf-e u>XH04 let y^tt^tcH* 

n^m-t tr-ACDWc Yvo4u-if (»ziiftia?ft) , ylf u — if (fi-^ 

MM) Sf#&<5. 

[0 0 6 7] 

mm^^mmm zmiz tft zftm-tz £.> isiht f t « e> o 

[0 0 6 8] 
[0 0 6 9] 

jv o m& iz -d vn t m m-t s . 

[0 0 7 0] 
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m&HLX. mZO. 7mm, 5>f >f #©3-^>^l 7 3 7««l:MLfe 

. ific^7X7cvDig£ffl^t, 2 o o nnKDmtmitmmm^mm 

lOppm, M5ml) ZXifyn- hlZ£Vm±-£mzM1f;^-Z> a 
[0 0 7 1] 

#ac, s«$:M^5 o owmmBm^iz 1 ^ra. hicmss 5 owmmnm 
mmommzfi^fco mmmmmmicx ^m^-m^^it^^i -dot f 
t ©vg'SM t & 3 m*?)c<z> * ic & £ *i & # &mm<Dmffimtf mm io®tft® 

Mtt«££3f»©MJlc*fL 1. 0-8. o%£&$>&ffimmmm$:mz> a ± 

[0 0 7 2] 

FammmiCfc^l,. YhGls-*f<Dm2MmWi (M*532nm) Hl2&C^ 
[0 0 7 3] 

*HIit'li, YAG U — if ©H2iKiM^ $Mt*®fC ^TiiWCfllll b £ U- 

tf-Afcflux-rs^&coft^fyi, si 3 (cT^b^%(Z)fr^o 

[0 0 7 4] 
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IM©i^tt5 3 2 nmt'J,S G ) IZM? SaSjfiM&tf 9 9 %a±# e>*l& fctf) & 
[0 0 7 5] 

^^(D U-if kf-A£^(Z)l/-if lf-A©^i|iS^fpIlC^^C-re> L&#£>||*lT 
KUfcf "f 3 £ i: tc «fc »J , M A M ©Slgffll^ffi fc *f L u - if T ^ - ;i/ £ o T 
MUffS £ i± £ y £ ISJJL $ i± £ 3 £ # § o 

[0 0 7 6] 

MS532nm, A;i/^t§7ns) £^M"r& 0 MSB I/— !f^iB*ti^;i/^»jg© U 
-if fcf-A&ISU l A;i/X&£*J 8 0 Omjcox*;i/^-&ffit-fg;fr£i#oT^ 
5„ U-if lf-A©^ttR^T^»;, b-if lf-A<Z)mPT'<Z)if-f X«E@9 
mm T^5„ l/-if bf-ACDmPli, ^MS^Tte l/-if#§Jg#g,fr 

£ b-if If-Atfffifctt^tCfcttS, l^-if ^-A^jt^falcM&TOT'Jg 

[0 0 7 7] 

SfffHU-if l^-A(7)if-rXli, El 3 JCa^Lfe^^fc J: x*;i,^-#;fc(Z) 
— 1 2 5mmX 0 . 4 mm(Z)^^® 1/ -if bT- A fC^$&3 *l£ 0 
[0 0 7 8] 

;\/*m<Dmia&t>i*<D¥v^izm^-2±<Dmm i^mm) 01/1 om^m 

&mmv&2> a Z.tiK£V. ±»J«v^— l£r'Bafa##M H %SmMO^-ifT- 

-if#§l6H<Z>A°;b;*Jif?«£3 0 Hz, MftM^T^^##MSS^S:S2«i- 
6X-^-^tf>jtSii^?: 1 . 0mm/s£;U U-if tf- A &fl&#"r 5„ ^COi: 
U-if lf-A(Z)MMIif®fC^ft-5x*;i/^-mSti5 0 0mJ/cm 2 Hf 

[0 0 7 9] 
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m 

[0 0 8 0] 

1 ~D(Z>mUr*fo2>M 2 tf 1 {C#^ICi£va 0 LfrL&#£>, JKfc, YV04l/-ifCDH2 

i^sf^-eW^tiS i/-1f if-A(Dx^;i/^-(i]g<T : fo i/\°;i/*&£*J o . l m 

Z1£#T£5 0 YV04l^-if(Z)^2]ffiiMtt^;i/^l/--9 f T'*>y, 2 0 
0 0 0Hz<Z>M^ifcT*#§iE£i£&;i£#-e££ o 
[0 0 8 1] 

(o-mm^M & xmz. fc&ts&mmmiztt u yvo4 u - if ©ig - lit© u - if tr 

[0 0 8 2] 

HHlCfcVMT, U--tf*38iB*1401;fr&ffl£ U— if lf-Attlf-Aa:^r^/\°>^ 1 

-r^>^|olT*M^Tt) frfiBU-1ffcf-Ali3gfc#;w'\V*-#i403, f-e 
i/U > KU #;bl/>X1404&3£T^Kl405&;:jiLTV^ o *-#1403# 

Misisffinrs ««©ffi©agA^e>sB* t? u-if tf- u^m^r z> & e> icusn^ 
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J*^-^*U408T*^Lfc&l^<Z)#ftfC^l&l,T> n&^Wi±T*U0TZ*7ikLtt\% 
[0 0 8 3] 

012{C^-T <te>lC. YV04U-if(Z>£§2igigM (MS532nm) tC^Ti*. #Mt3£ 
[0 0 8 4] 

[0 0 8 5] 

(8kR5 2 7 nm) £ffl^T l^-if 7--;i/ ^©MlCo VNTlftJE-r 5 D 



2 8 
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«kHztf - £ -e3i L T £ „ 
[0 0 8 6] 

?tf;w«y ^-^cDJBttojes&WfiE-rs^il^S- 
to 0 8 7] 

H12tCa^-TJ:^tC, YLFlx-if<Z)^2ffiMM (»*527nm) IC^Tl*, 
[0 0 8 8] 

[0 0 8 9] 
[£J6«4] 

^iz&^xte. u— izm&x&m 21* ;i/ ;* kit? 
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e> u—*f \?-um±tfftM-$-z>o 3tiic<t y b--»f y^-;i/£>i^ffi#$cfc>ft& 

o 3I£> SMf8^©Arl/-ifT'#e>tl-5 U-if If - A X * ;i/ - & 2 OWH 

#MIS1K«&i£aft^*K:J&Sx*;i/¥-#»e>ftS. 
[0 0 9 0] 

[0 0 9 1 ] 

Arl/ — if©3£V^Jg&Rte488.0nmfc514.5M , 7?& »J , Zl ft £ ©8kg tC £ V^T l£> 
[0 0 9 2] 

i©«fc^tcLT^»(3ftfe#|gS«igJSS:Mv%T, W*tf^#©;£iS^ffc©2£i6 

©##e>fts. 

[0 0 9 3] 
[HJ6«5] 

stilts. 

[0 0 9 4] 



3 0 



ffiIE4# 2001-3002279 



#2 000 — 064186 



[0 0 9 5] 

©*&®8t#A* J: e> tc»*# &*af-fb b & ttft ti& & v^ 0 

[0 0 9 6] 

im&MMsts. 3ftjcj:*;#e>ftfc#«ga^jss3itc, 

-ffifc^otxDjW^ftS,, 
[0 0 9 7] 
[H16#!6] 

*»W©^Jfi#!fS:Bfl5~H17K:t&oTSlWrS. d^Trti, ®^SP(Z)®^TF 
TfcJ: H3ll«P©MjaJcS8We)ftSJK»Ilf|&©TFT€:ig^ftcf^iK 

[0 0 9 8] 

015 (A) IC£^T, 10 1 fC«=I-^>^±(D# 7 0 5 9 #^>^# 1 

7 3 7#^*fcirtcf^3fts/iy ^A^^^r-f^^^^r;!/^ y sfctf>r>fift 

> ^7XlMi 1 0-2 O^CSS^£V^^a^T'&e ) *^C«?)^^!T i SLTfeV^T 
fc&V*. f IT, ItlOlffiTFTMtSifflKl, Iil0 1A^(D^|ii 

I/5l^^ST«10 2&Mt5„ ^7X7CVDST'SiH 4 , N 

H 3 . N 2 0^f,^H$tl5iftlftSiIl 02a^l0~2 0 0nn l>< 
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Ii5 0~10 0nm) , mUlZ S i H 4 , N gO ^ <bf£§g£ tl &Wt{£&1t&MitMM 
il02b?:50~2 0 0niB (#£L<&1 00~1 5 0 nm) <DW--&K^.MJ&& 

-TSo i3TiiT«iIi o 2 £ 2«#?ti: bt^bfc^ l&&*fiJilft<z)Ml£$ 

[0 0 9 9] 

102alt Si H 4 & 1 0 SCCM. N H 3 & 10 0 SCCM, NgO 5:20 SCCM 

4 lW/cm 2 , ^C«MMtS:6 OMHzhLfco — Ifrfbg'fbzMiHbailSR 1 0 2 b& 
, SiH 4 $:5SCCM. NgO & 1 2 0 SCCM. H 2 & 1 2 5 SCCMi: LTM^tC^A 
U i«S4 0 0TC, &j£BE#2 0Pa, 0 . 4 IB/cm 2 , ft^ft 

$[$C6 0MHz£ L£„ iflfcCDRtt, !SM5:Ifb5t, ^f5^X©^JU#^- 

[0 10 0] 

iCO^^JCUT^JSOfeSftftM^lRBIl 0 2 al±, fS^9.. 28X10 Z/ 
/cm 3 T'fe*;> ^^-fb^T^^-^A (N H^H Fg) & 7 . 1 3 % £. V v\\LT > 
^-^7A (NH 4 F) S15. 4%^t?»-^»?R Uf7^r^7 7m 
LAL 5 0 0) (352 0 1C£J3ttSXy ^> yj&K#*lJ 6 3 nm/min£:5i < , j$t§5T* 

# ^ * a> r ^ # u ^j»7ciR^ffiit -r « © & r& © izmnr* & & = 

[0101] 

#CIC, 2 5— 1 0 Onm b< «3 0 — 7 0 nm) *C#H5Bt*t3i 

fi^fftll 0 3 aS, -X^X^C VDS^^f *i£fc*f©#i£T*?tMfc'*"5. 

SK^aR^;!/ V - ? £©#SK*iii £ * £ fb^ «##BI & iiJB L T =b 

Av^..^9XvCVDj5S'r^SK3i3RR : S:^t'S»^tctt, T«l 0 2 
HR±{£#flcJi l 0 3 a £l«#£^»J&^£-£^tgT*&£ 0 WAH 
©i^tCK-fbS-fbSaRRl 0 2a tMft-ffcSffcTKSg'fb^lK 1 02b J^XvC 
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& »J , f£§^ 5TFT ©#14 A 9 ^ b £ VN-fitmj±0^1& £<E$c£ -ItS d # 
[0 10 2] 

fit. ISSftiOXg&fTV^I&S^MIttMl 0 3 a^^SIfi*H 0 
&) „ ifcli7lf'yh*-7;i/7--;i/g (RTA&) SrM-tsziiitf-e^s 

So 3cV^i«fc&g¥7 - 1 3 0 6 5 2#^«-eBga%SnfcSWrtC^o*t, ^Mjt:^ 
&#V%S*g£ft&T*gli5t¥#ftJil 0 3 b fc^^d So JSSft© 

, 4 0 0-5 0 OiCt 1 ^K@M©Mai§:^VN^-r§7Km*$:Suia^ H ^K^ 
[0103] 

H 4 i:T;b=f> (A r ) SrfflV^ J$|gl$(Z)£&&&& 4 0 0-4 5 OVZLXIZ 
[0104] 

-T--jv&mzMM%t>m^miR-?z> : b(Dx&z>t>\ mz.it* u— if-^^ 

l§iSM^IS:3 OHztb, l/-if-ai^;i/^-^g$; 10 0 — 50 OmJ/cm 2 (-ft 



miE# 2001-3002279 



#2000—064186 

^#JtC&3 0 0 — 4 0 0mJ/cm 2 )£^-£ o t ITM^- A §:S^®iC^o X 
BBIfU Z<Dm<Dm^-^(Om^t>^:m &80-98 
%£.LTft? a 3CDJ:^tCbT01 5 (B) K^i* J: ^ IC*SSR¥3I#JS 1 0 3 

b lisrh^t'ts. 

[0 10 5] 

-£LT, IgiSf iftS 1 0 3 b ±}:^ 1 © 7 1 b 7^ ^ (PMl) 

>^{c<fcoT3£IIK¥#ffrM£^Uc#irjU 015 (C) Ic^-T <fc?tc&^¥# 
Ml 0 4-1 0 8&jgj8"T*. aS£R3i*K©F9>fx^>^CttCF 4 fc 

[0 10 6] 

^©J^fcAtt^MilMWiJcatU TFT©b^^ItE (Vth) 
lftT*pM£#^t-£^M$J7G5fi£ 1X1 0 16 ~ 5 X 1 0 17 /cm 3 @^(D?iS*e^ 

tt, *?Ut (B) , 7;i^-?A (Al), (Ga) fc^MJOft^HB 1 

) btfflv\^Ci (B) fcSflnfS. J: ^&*tt#7G*<Z>& 

Ate&rL%&I^fc<#teLT%ML£;*.fcV*#, #!Cnf ^^;HTFT© 

u ^ v \ ffi * j± m 5t <d m m w ic j& * & ^ #> tc # & ic jb v * & # & t* $> & . 

[0 10 7] 

0 — 15 OnmfcUT^5R&^ttftMSJRT7gjS'*-&. #Hfife#lT*te, 1 2 OnmOff 
STfBfcftgfbJiSRlRfr&mfifc'rS. S i H 4 i:N 2 OJC0 2 S:»jDS-e:Tf^ 

Jc*fUT»* Uv^WiuSsS. SiH 4 i:N 2 Oi:H 2 i:^^inift 
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V* ^XVCVD^T', TEOS (Tetraethyl Orthosi 1 icate) 
tOztZm&ls. MJE*4 OPa, 1«I3 0 0~4 0 0lCi:b, MMm ( 
13. 5 6 MHz) tt^^g 0 . 5 — 0. 8 W/cm 2 T*ttW>2l£XBf8.-? Z> ^ trfT'g 

z> 0 z.<D zoizLTftmz ft fMtmmmit. ^cd&a o 0-5 0 o^n&r- 

[0 10 8] 

fLT, 015 (D) {C^lT^lC Mfi*Kl 0 9a±JC^ 

- hmm*B$.-*2>fetbo)Mm&mmmi 1 1^200-4 00™ (^^u<ii 

2 5 0~3 5 0nm) fflf$T'»5. Wlt&tt^««&i£«-£76?f£ bt b 

V^c ^^^«T'VN^Kf^tt#mJglCttT a, Ti, Wfr£5§(i*l£fciit, 
ISrf27C*S:^i: , r*^^ fcTiB7c3)IS:jfi*^t>*fe^JI!l^*nSo 'ti 

« ^ J* y * cvds T?7gfR £ n & % <d -e & y , i&mmt & 

lttt3 0 p p mUTt-tZ i:&^„ *|gl6#!I^tiWJRS: 3 0 0nm©JS£T*^j£ 
-T-So WJglliW?:*-^ >y h £ UTXAy #&T^LT4j&^ U Q7vit* 
yf^y (WF 6 ) $:M^tiCVD?St«t5i^t)T't5. V^ftltCL 

^ii2 0 n Q c mjgrFic #3* bv% 0 w&tt*g|&taS:*se<?-S£i:-e 

fl£«Jft W^tc ^fg & if © ^M^tc^ v ^ tc it 

9. 9 9 9 9%0W^-^^h5:iV\ $ e> K.titmftK.fSjRipfr *> 

Atffcv* J:^lC+^fBJ«bTWja;S:^-rSii:lC«J: »J, 9 ~ 2 0/iQc 

[0 10 9] 

iH&ttgMMi 1 1 ict a§i5:mv^i§-a-ic«, raanc^^-j/^Ss^ 

h^origT'&-5 0 T a flgti A y # {C A r £ M V ^ -S „ 
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t*yy- hmjuc^/s-rsw^tf-e^s^ aifflg^iii 8 o ^ 

#«b*l<5„ B**LfcV^ SftM£&SJf 1 1 1 Onm@S©J? 

2T?U> (P) £ K-yLfc^lK$:^LTfe< itWt'^S. ZtHZ£ 

tin i i &y fr* v&Mjti&tfimi <Dm^o)¥~ bmmmi 

[0 110] 

?&IC, f 2(Z)7*h7^^ (PM2) fcffiV^ 7* h 'J Vi^77^ - 
tfflbtL'^ MCfcS^*? 112 — 117 £0J&-t£„ fit, ^ 1 tf>X»y 

>UCC l 2 i:CF 4 ?:^^, lPa©JE7JT3. 2 W/cm 2 © R F (13.56MHz) W>± £ 
&ALT7^X-?ZMmLTfi0 0 mfoW (tt^f-y) &C&2 2 4mW/cm 2 (Z) 
RF (13.56MHz) «7j£&AU dJUCj: *J HSWlcA© S 3/H T**JE#6J 
#H£*X£o Zl(D^#-eWJK<7)X^^>^MS«^J 1 0 Onm/minT'fe-So £11 ©X 
. y ^ > ^Stt^. ©x y ^ > ?7&m &2£tC WR#T£x y ^ > *l£ ISIS! £fft 
gL, -£ftJ:»J:&xy*->yB3Nffl3:2 0%iffln;!Si£fcH5Nffl&xy^>^l$|8|fcL 

[0111] 

Hi ©x'vf^^lICi: ©-r-^-JEMKfc^"^*** 118-12 

3 #7^1*3:1X5. "r-*-rt-8P©#gtt 1 5-3 0° 

^^<x^^>^-r-s^»^tt, i o — 2 oro^^fj-^T-ai^^^^^rasrit 

^l©M©y-MfiiI10 9a) <Z)S13Rit&2~4 (f^^mTtC 3 ) T'&& 
C5t% ^--A-m^^^y^atCJ: KfbS-fbS3lSR^»mL/fclftt2 0-5 

o nmgg x v + y v 2 tin i <d - n - mwi & m -r £ mmm ©aBasiaf* iz -r- - * 
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[0 112] 

fit, ^1 (3D K-lf ^^MSI$:^f v^-#*M<7)^M^^§:^ i f £ #^«^c 

©#«I5:^lfe7^^ 112—117 £^-<Z)£;i;^U il0f-/t-M 
fc^-TS^M 118-123 i: UTgaS^CnS5:MtS^ 

izm-*z>&oizmiM-t2>r=.&>iz f-x*$: ixi o 13 — 5 x i o 14 /cm 2 £:b, ^ 

8 0 — 1 6 0 kVi:ltf!9. nM£tf £^iS»5T;i{t£ IT1 5i 

Km-tz^m, mmmzitvy (p> (a s ) &mv^#, rr-eii 

u> (p) srm^^o z.(D&otzJ*y K-^esic <t *jmi 2 4 

~12 8CI± 1 X 1 0 20 ~1 X 1 0 21 /cm 3 <Z)^^HTn§i[$:#-^-rS^#l7C 

5^w\°-^(DT#{c^&£;ft£m2©^MM^ (A) 
mfo^&1ris : bt%—vitte)<^tf 1 x 1 o 17 — 1 x 1 o 20 /cm 3 ©?g^^H-enM$: 

[0 113] 

dCDZCglC^T, |g 2 (A) 1 2 9 - 1 3 2 IC £ V^. < 

ii=b^i <Dm^<Dmam 118-123 tsfco italic ns^##t 

M^M^c (A) 1 2 9 — 1 3 2s\ffiMZtl2> V> (P) ©ilSte, 

{£<&5„ ^ntt^-^-asoKffO^JCfeoT, ¥&fcMV:%k1r&vy (P) 
a) as -r £ £ #> T' 2b Z o 

[0 1 14] 

#UC, 016 (B) JC^1-j:e>^m2©Ji^^>^gi$:ff e>= xy^^^'MI 
I C Px>yf > s/mmz <fc *J*Tlr\ Xy^>^#>UCC F 4 i:C 1 2 <d^ 
£-#*£MV\ RFtA3. 2 W/cm 2 (13.56MHz), /UTXlA 4 5 mW/cm 2 (13. 5 
6MHz), ffi^jl. OPatx^f >^$:fte). ^<Z)£:f£T-7£j££ 2 <Z)?£#C 
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X-/^>^<Z>#J-S-##<&*J, ^-A-gS©^^ 0 — 6 0° £&Z> 0 
fl2tf>0^<Z>>!f- Mfiill 0 9b<D^t®#4 0 nnggl y ^- > £f $ tl, #ffclC 

[0 115] 

fit, mi <Z> K-bf>^MSJ: y t» F-X*$:Tlf«M*JEb(Z)^#TnM 
$:Mtl.^|i|«7ci5:F-t 8 >^t5 0 ixll i!tE5:7 0-1 2 0 kV 
fcU 1X1 0 13 /cm 2 ©K-Xit1^\ H2©it$:ftSiiI14 0~l 
4 5 tl^Sllc©^|l«i?: 1 X 1 0 16 ~1 X 1 0 18 /cm 3 £:&£ <k e> fC f £ 

0 ^<0<te»JCLT, H2©^M^JM^C (B) 14 6—150 

[0 116] 

fit, p f t ^^MT F T S^^I 1 0 4, 1 0 6tC-^« 

StafCDitSffl^itl^l 5 6, 1 5 7 ^©^^112©^ 
^CD#SJS 1 4 0, 1 4 2 £ It pM£tf#^£^M%7tiit&85*U 

MflftI1 0 5, 1 0 7, 1 0 8tt, ^3CD^* hV^^ (PM3) 
T US?* hfflVX? 15 1 — 15 3 Ml^ffi$:Mltfe<o ^dT'7£f££ 
*l£^M4W§J< 1 5 6, 1 5 7li^7> < B 2 H 6 ) &JB^fc^*"> K-^*"*? 
J^floi-S. ^iW4*fi«l 5 6, 1 5 7©p£f£#-£-r5**ft&7c5K©»Stt, 2 
X 1 O 20 — 2 X 1 0 21 /cm 3 ^^-& j;e>{C^--5 0 
[0 117] 

z.<n^wbffi& \ 5 6, i 5 7 iznmztf j 3-?z^mm7Ximz'£m?z>3'D<D 

iilC^WtlSiil^t'tS. SB 3 ©*JK<»1B« 1 56 a, 157a tt 1X1 

o 20 ~i x i o 2l /cm 3 (Dmmr' nm^fi^^mmTtm^^^ min^mm 

fl^c (A) 15 6b, 1 5 7 b 1 X 1 0 17 ~ 1 X 1 0 20 /cn 3 ©IIt' nS?: 
Pt^MlTCim, i4©«iil(B) 156c, 157c ti IX 

1 0 16 — 5 X 1 0 18 /cm 3 <DmfeT* n^^tf^ ^M^StcM*^ Z> * Lfr 
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U 3tl^(3D^M%M^ 1 5 6 b, 156c, 157b, 1 57c0pS5:## 
t5^ISt7ci©JI^5: 1X1 0 19 /cm 3 aJii:^SJ;e){CL/, «3©*IS4irtg 
«156a, 157aCfet>Tit P M£tt^£^$>&4£j7T;ii0>igS& 1 . 5fr 

V-^«g««J:tf Kl/>f ><K«4:l/T«IB"rs. i4 0^iMi (B) 

15 6c, 157 c«-gPA^2<D7 : --A-^S:W-r€>#«Ml 4 OSfcttl 
4 2 £-g|5#fifcoT0J&£4l£ o 
[0 118] 

{C bttf 1 OjfRMfiftR 15 8 (iiMiWfifi^^tS. £ 1 (Dtffflftfi 
SRI 5 8(DmmiZl 0 0~2 0 0nmi:i--5> o d^T*, BtffcSSRR&ffl V^S#-^ 
iCte, ^X?CVDiT'TEOSt0 2 J:?:l^U /KJ&ffi^ 4 0 Pa, mfaU 
!3 0 0~4 0 0TCi:U 1MI (13. 5 6 MHz) 0 . 5 — 0. 8 W/c 

m 2 tM5tt^t5ii:^t^S„ KftS-fbSigRS:fl9v^*»^Jctt 
, ^7X7CVD^tSiH 4 , N 2 0, NH 3 ^e>^S^tlSf^SibgiE 

ifeiisiH 4 , N 2 oj^e>f^iasnsfift'fbS^iiR-e^-r*ii«vA B ^<z)« 

^©f^JS^fftt^JGSffi* 2 0 ~ 2 0 0 Pa, 3 0 0~4 0 01Ctl, ]SM 

^ (6omhz) sa^so. i~i. ow/cm 2 -e^-r-s^^^-e^^o s 
i h 4 , n 2 o, H 2 frbftm2n&mfcmt7kmitmmmzmmi,T%&^ 0 m 
fc&mm&mmi^^x^cvn&T'S ih 4 , NH 3 frt>ftm-?z>z.£tf*smr* 

[0 119] 

RTA&) U7--^tiitiIS^ l p p m^T 

, 8F£L<ttO. 1 p pmgTOiiM^T^ 0 0-7 0 Ot, -ft^lftlCte 



3 9 



ffiSE# 2001-3002279 



#2000—064186 



5 0 0 — 60 OVT-fto^OT'Sb*). #m£#JT*&5 5 0 V 7? 4 B£fS(DfM.Jl & 

ffofco i o i ^c©^^s^^{Sv^^ , ^^5 : •^^a«$:Mv^s^^c{i 

[0 12 0] 

mmtcDjimicm^T. mm^^^it^^. 3~i o o%<z>7Kfg£-^fr# 

ffl^tfit?, 3 0 0-4 5 01CT'1~1 2HFM^I^!^, Sr^^^flsJf 

5io 16 ~i o 18 /cm 3 <D#y?yyy&> F^«tSlSt^5 0 Jfc3*fb©ffi 
©#gi:bt, ^^>C-7*3R-ffc UI&^nfc^lfl&Mv^) S:ff 

oTtav^ V^tWCLTfc, a^^^JS 1 0 4~ 1 0 8 rfi(Z>$cK5ft&& 1 0 
16 /cm 3 j^T£-r£-£:#M£ L<, ^■©feajcA^^M^tf^'f'IScoo 
. 0 1-0. 1 %S£©*3g«:tf#"r*Uf JU*. 
[0121] 

WtH«B&^e>«iS^2©Sra«i*JRl 5 9 S: 1. 0-1. 5^m©^S 

KT^K, BCB {Ky^/i/Vu^y) ^SftffltSifc^SS. 3rT*te 
, g«lcMfft, JRS#-r**>f :7©jtfU>f 3 F&Mv^ 3 0 0iCt«Lt^ 

[0 12 2] 

, BfcfbS'fbaiiRK, ^fb^fg)g&££^lM3itTMVN£i:&^ 0 

[0 12 3] 

^4©7*h7X^ (PM4) £MW ffi5t©/1#->©US?X 
K^-r^^^>^T'^-TSo ^©t§-£\ Xy^V^tf^tCC F 4 . 0 2 . He 



mil#2 001-3002279 



#2000—064 186 



> C H F 3 tC^ 'J f ^.t^ 3 ©M®^- h«5SKl 0 9c§;X>yf >^ 
[0124] 

fit, ft tt©MISI:^A s >y ^S^XSlf ST«b, ^5©7^hT 
(PM5) ICJ: »J US?* h A#->£7£J&U lyf^^Cioty 

-**SU 6 0 — 1 6 4 £ KU>f >J»1 6 5—16 8«fS. litil 6 9 

mZmVX^&o Hasl/TV^fcV^ *H'J6MTfttw©SBtR&» Ti^&50~ 
1 5 0nm(DJ¥£T*7£j&U firfK¥##M<Z> V ~ * * fctt K U>f 
^«»I«fc3>ir^hS^U -£<DT iK_hlCS*lT7;!/5-'?A (A 1 ) 
£3 0 0 — 4 0 OnmCDjp: (017 (C) {C^T 16 0 a ~ 1 6 9 a 

~T) U S e>tC-t©±K:3a^«JWSS: 8 0~1 2 Onm©^S"e^ (H17 (C) 
ICfiV^16 0b~16 9bT?^t) L£ 0 jaW^miKJCtta-ftl-f 

(In 2 0 3 -ZnO) , K-ftMIB (ZnO) %3IL/fc*t»T?*) *J . £ 
£i^3fc<B&iS^#«*&ffi&*fc*K#y (Ga) &S&j&Dbfcl*ffc;lE$B 
(ZnO:Ga) & if £$?jglCffiVA£ i 
[0 12 5] 

bt 5 J&.<D~7 it h"?^ # IC.J; *J , a>3£«±»C. IglfrtSi&tf) T F T fcig 

0pf^*MTFT2OO, Hl0nf t*;i/STFT20, jB2 0)p*"V* 
;i/STFT2 0 2, ^2OnfY^;i/STFT2 0 3, PfttgH JC ttlSlRT F T 2 
0 4. ##«2 0 5#JgJEft«!SftTV*& 0 ^eMtfT'teiglLt^tf) «k 3 
7^-f ^7 h U ^*»«iH¥^*o 
[0 12 6] 

|glfrEl&<Z)^l 0pft^;i/STFT 2 0 OJCtt, f6 2<D-r-rt—J&fc'&G't 
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;WM«c2 0 6, y-*fI«*fcttKM LTWim^Z&Z&^Myn 
W&2 0 7 a, 4*- hmmz 2 0 tl^P)^:V^ L D Df i|$:^tS^4 

(A) 2 0 7 b, -gp#^-h«M2 2 0 hm&3LDDfI^&7£f&1-£ 
m4(D^M#>M^c (B) 2 0 7 c^ft§iIil4oT^S, 

[0 12 7] 

ilCDnf^^;HTFT2 0 1 tctt, f2(?)f-A'-M5:f tSitl^ 
>f- hmm2 2 1 £LT<Z)$lfg£>&U MfiftH 0 5 *;Wf£/£1K« 
2 0 8, y KM >1S«fc UT*tB^5&l 2 0 9 

a, >f- M12 2 1 ill* e> * ^ L D Df |c 2 ©^IttlM (A 

) 2 0 9 b, — gp#$*- hti2 2 1 HMteZ LDDf«S:iJSt6»2©^« 
4SriB« (B) 2 0 9'c S:^"r«*5ii:asoTV^. fY*Afi2~7 yum&C*f U 
T, H2CD^M^I^ (B) 2 0 9 c#4*- hSS2 2 1 £mfcSB&#©;R3 li 
0. 1—0. 3 /i mht5. gfjfH^te^- Mt2 2 1 (£>jp:2 il^-A-g|5© 
^[^^^ftf^-r^o nff^JUT FTC^T;iCDj:3&LDDtffJgc£?«-r 

[0 12 8] 

»HI]^<Z)||2(Z)p^-v^;L'Mt ft 2 02 tiiwitaHc, ^2 

^•r*#«*««^- h««2 2 2£LT©*tB£^U 0 6 

mmw&2 1 1 a, h«^2 2 2 iim&^&^LDDM^fcTt^-rsiM © 

(A) 2 11b, —BifiJf- bmM2 2 2 £fi&£ LDDfMSrM 
4 (B) 2 11 c &m-t2>W3k£te^X^Z 0 

[0 12 9] 

Mmmm<Dm2(Dn^V*;vmTFT 2 0 3 JCfcJu i2fflf-A-M5:tt 
h«ffi2 2 3 £ LT(Z>TO£WU Att^^H*® 1 0 7 IC^* 

/w&j&m&2 1 2, y-*M«*fcttKi/-f ><s«^ isxmifc-tzmi (D^mm 

13 a, >f- h«^2 2 3 ill^^^VMDDfM^MtSf 20^H 
(A) 2 13b, -&ifi>f- hit2 2 3 tm&Z> LDDM®*m!&-?Z> 
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m2(D^nmm^ (b) 213 c^tsMt^ot^s. i20nf^*;i/ 
iTFT2oi tmmiz.m2<D^fm^mm (b) 213 c #>f- Mi2 2 3 

M^S^O^^liO. 1 — 0. 3/tmtf5. 
[0 13 0] 

*j y^T'fef&znzvy^v y?m&te£T*mmztiz>o 017 (b) 

>^;i/>!f- hCD*3r?a*Lfc#, h v-* • KU^f VIST 

[0131] 

BiTFT2 0 4 JCtt, ^2©>r-^-^S:W"rs#«JS^- MS2 2 
4.£bT©*tB:&^U MfifH 0 8{Cf t^;«IiS2 1 4 a, 2 1 
4 b, y-^flg«*fcttKU>f >««^UT»IBt-SSIl<Z)^3|«*flg«2 1 5 a 

,217, f- hmm2 2 4 £m&b&^LDDMm*mi&-tz>Wi2<D^M®n 

m (A) 2 15b, — «J*^- h«#2 2 4 fcMfc5LDDfS«S:?gJ&*f S&2 
(B) 2l5c^ntIi:^oT^5 0 &2©:**6#MK« (B 
) 2 13c httt 2 2 4 tl«56»^®fi3 » 0 . 1 — 0. 3/tmiltS 

. ii0^»i^t2 1 7#e>j£#u m2<D^mmmm (a) 219b 
, m2(D^mmmm (b) 219c, ^mMSrStjt-rs^JMi^TcaR^anstiT 

V*fcV^«2 1 8 £^t3¥#ffcJi£> i3©Mm*^- h «S»BI *HrTJ» 

ffi»2 2 5fr&«f*M#Jg/S3*iTV^. 
[0 13 2] 

H23ttlilijiaso«tf— MlR4)-S:w"r±ffiH^&S. 0<£(c^1-A-A' »rffir# 
017 (B) iZjjk-tWm3(Dmffimi^MfoVT^Z> a ®ITFT 2 0 411 >f- V 

nmz 2 4 ttBa^n-o^v^- hmmm^nfrLxt^rom^mi^m 1 0 

S„ H^ttUTV^V%^ 017 (B) T?3iWLfcV-^«« 
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4 hV-*W&2 15a £<Dzi>*? 231 ft SMS 1 6 9 £. KU>f > 

fl^c2 2 7 fc©3>^ * h3i57?&£„ 0 IiTFT2O40K 

Ujymt$2 2 T^^ffifi-rS^^Mfc^- h$61li?:^btgiffii2 2 5 

[0 13 3] 

pA±<Dm&wm*. mmt f t *> £ sssftiatt^si*^- stt«tc/s cr#ias& 

f&^2> ZL £ iC £ y L D V -xMcfc J: t>* >««tf>*Sffiffc £^ £ 

[0 13 4] 

r^f^Vh'J^ XSfflii^giCDt^, f5 1 © p ^ -V * T F T 2 

0 0 i:ilfflnf^|;HTFT2 0 1 &W&mft$:M$l-t Z> V ~7 V V*j7.*m 
J&, /N^y-7Ttaft, l/^^/5/7*HI8|3&ifS:^J«"^S(©{cfflv^S. 017 (B) T? 

2 0 1 ©f2ffiMUS (B) 2 0 9 c lisfcy h^rY U r^JR&fi« UfeKIJg 
fcfcoTV^S. 3<olC, Ifffi&lfftf), IfrfESr^Jg-ft^i^fcaMC 021 (A) 7? 
^t-«ke>lC^©D^^^taS&^|5(Z)TFT$:||l<Z)p5 L -Y*;i/§[TFT 2 8 0 ili 

1 Onf ^^;HT FT 2 8 1 T'^lt ti^V^ '©TF T — *f<Z)V-* 

FTti*|glfi«©xeS:fflV%TB«K:f^»jT?ff*. fl l©pf^^^MTFT2 
8 01C&, ft^#ficMtC^Y*^fi!S1S«2 3 6 a, 2 3 6 b, V-^fctt 

k u-r ymmtihxmm-r^ms<D^fmmm^2 3 8 a, 239a, 240a, 

LDD««fcfcS&4©**fi«MS« (A) 2 3 8 b, 2 3 9 b, 24 0 bW 
- MI2 3 7 £-g|S#m&»J LDDM^£&3SM<^M#Me (B) 2 3 8 
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c, 2 3 9 c. 2 4 0 c^ltfjIt^oTV^o Il©nf ^^^bSTFT 

2 8 11C&. myt¥m>{fcMiZ.*V*)lMj&Wi£2 4 l a. 24 1b, V-X^fc 
ttKU>f >^ilLT^tg-rS^lcZ)^M^I^c2 4 3 a. 244a. 245a 
i:LDDfi|t45i20^iiI|{ (A) 2 4 3 b, 24 4 b, 245b&tf 
>f- MI2 4 2 £-SP#M&'J LDDHct*S^2(Z)^tfi (B) 2 4 

3 c, 2 4 4 c, 2 4 5 c&tlt^5 0 3 — 7 >ti m £ L T, >f — 
bmmt.M&2> LDD^<Z)^*;b«#r6J<Z>*£&0. 1 — 0. 3/imi:t6 

o 

[0 13 5] 

i20pf^;i/iTFT2 0 2 i:^20nft^;i/iTFT 2 0 3 £JiM-r£ 

SnS©?, 021 (B) -Z^~?£oiZZ.<Dm8&<DTFT$:m2<Dv?-V*fr%lT 
F T 2 8 2 Hm 2. CD n^V*JimT FT 2 8 3 U T Va„ rtf>^2 <Z> p 

f^^;VfTFT2 8 2lt — *f(Z)V-*- K W X^fC 3 -D<Dtf- hMm^B. 

JCtfsJSTT?£S. ^2 0pf'V^;i/STFT 2 8 2&C&, ft^^MJC^-V *^ 
7MM^2 4 6 a, 2 3 4 b, 2 4 6 cV-X^fcttK y&Mt. l/Tj$tbt" 
S^3(D^^#jfIgc2 4 9 a, 250a. 251a. 252a, L D D £■ & 
; 504©*JW4&1!W£ (A) 249b, 250b, 251b, 2 5 2 bW"h 
112 4 7 fc— SPtfSfcy LDDtfI^£;&£!g4 0>:^jtt&fg$c (B) 2 4 9 c, 
2 5 0 c, 2 5 1c, 2 5 2 c$:fbfcij|h^otV\5„ f 2©nft^;i/f 
TFT2 8 31C&, A#¥##®tC^**/l/^J*1K«2 5 3 a. 2 5 3 b. V- 
^*fc«Kl/>f>1g«i:LT«IB , tS^l©^iMS«Jl!g«2 5 5 a, 2 5 6 a. 2 
5 7 a £ LDDlE«£*S*^2©*3|*®1^a (A) 255b, 256b, 257 
bW- hS!2 5 4 £-§P#fi&U LDDiS«i:«!6»2©yF3K4»«« (B 
) 2 5 5 c, 2 5 6 c, 2 5 7 c £^ IT V*£„ f -V*jl/Stt3~7 /tmfclt 
. b«@£ft&£LDDfI^<D^*;b^#fttf):K£«:0. 1~0. 3(im 
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[0 13 6] 

v h v ? ^ a« * m -5 ^ i: vfcMmvmmmBmm itwm-t & z. a #t? ^ s „ 

[0 13 7] 

l$£LT¥##MtC»Lfc^%^ft£4 0 0-7 0 0 V (DmT--JMZ «fc o 
[0 13 8] 

Mfit^KtfVG A<DWf&. 4 8 0#tf)^- MM»i: 6 4 0 
i&g#7£f££*i, xga©»-£k:W:7 6 8*©^- 1 0 2 4*©V-^I 

Cu)4 if ©Mfiiiltt^ -C ?B J* t-£#&{CoVNT018£ffl^TM--f5 o 
[0 13 9] 

£1\ H»j6i:|^^tCLT015 (A) —016 (C) iC^-TXg&^f^o 
(RTA&) Sr^m-r^^^^T^^o i7--«iiiiWlppma 
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t, u<«o. i p p m&>T(Dmmnm%tpT* 4 o o~7 o or, ttmmz 

S5 0 0-6 0 OTCT'lf o =b<Z)T'^>y, 5 0 0tt4Hi©W 

[0 14 0] 

3<Z>MLJS}C;|3VnT, f 2©f-A-^$:ft5#tI 14 0~14 5«i 
5 — 8 Onm(D^$l?#«® (C) 172a~172 f tf]&f&£tl2> 0 MpL 
tf, H2CD^-A-^$:Wt-S^SM^W(7)#-^icii, ^ffc#>^^>#7£ 
T a<Dm&lZ.lZmt* y#J\si$mj&ZftZ>o S^lC, 3 — 10 0%<Z)7f< 
^$:-^t?#H^Ef T% 3 0 0 — 4 5 O^CX* 1 — 1 2HH©M?:|TV\ 

x^ykmit (^^x^izxvmm^tit^m^m^^) s^tot^&vn (his ( 

A) ) „ 

[0141] 

mnumtA i^cu &£j&#£-r£t)©T*&*j, z<D£of£ttnfrb&f&tsn 

0 — 400 nm (#?£L<1£250 — 3 5 0 nm) (£>Jp$ T'f^tS. fit, 
©U^h/^->&^J«U X-/^->^#l5SLT, MS8E 17 3, 174$: 
flMfc-S-S. i©fc^rai5M»^W3RfiPK:l8»7««l*»Jli:SI«! , rs«a»i 7 5 

4£fgjfiS*«»#A i t*- a tm-e&s ^vf-y 
metmmchxm^-t^ (his (b> ) 0 

[0 14 2] 

fom, |li£M6^^JCL/T^mffe^%M^^^^-5ll2(D«r^^l 5 
9, V-*MU 6 0 — 1 6 4, KU>T>^1 6 5-1 6 8, lilil 69, 1 
7 1 Mlt7^f^ ^7 h U^^M&^St5Ii:^T'§5. E19 (A 
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) , (b) &z<DW:m<D±mmziFis. mis (a) (DB-B'&iw&jLtfmia ( 

B) 0>C-C'#t®&IS17 (C) <DB - B' fc^tfC-C {C*fjS: LT Vx5„ 019 

(a) , (b) T'tetf-hmmm. miommmmm. m2<Dmmmmm^m^ 

M^ftI1 0 4, 1 0 5, 1 0 8<Dmi*ZfrT\<^te^y 
-*&£T$FUjymmzv-xmi 6 0, I6l, i64i:KK>ISi6 5 
,166, &£>*®fg«*i 1 6 9 tfny*>; h*-;i/£;fr LTg^LTV^ 0 
, 019 (A) ©D-D' »r®^J:t>*S19 (B) (D E - E * 5:020 (A) i: (B 
) iC^tl^tl^f o 4*- hJKl 7 3 £4*- h«^2 2 0 MKl 7 4 

tt^f- hii2 2 5 fcftjR^Nitt* 1 0 4, 1 0 8©*MHn?fi&S Ji^tC^fiJcS 

[0 14 3] 
[0 14 4] 

7*-r-f ?v h u ?***g«li^M6£|Hi#icfi^^£ 0 022 (a) x-ii, v 

. KH >^2 5 6 frfflU LXZ(Dm^m22 (B) TfffcHHlCSiW"*** Ti 
I2 5 6 a$:50~l 5 0nm(Dff StMl^, .ft^¥##Ji<Z> V -X * fctt K V 

j>mm*Mi&?z>¥mtem£^>$? hzmt&-?z> a tor iW2 5 6 a ±\z 

IfcTA lM256b£300~40 0 nm(Z)J?3 T^ffc U $^CT i^2 5 6 
c £fcfctgft^*> (T i N) 10 0 — 2 0 0 nm© J?3T??gj£UT 3 Jg«3t 



miE# 2001-3002279 



#2000—064186 
y&3fc«fctf:i:y^>$rfltJItC J: »J SMS 2 5 7 Sr^-T-So If MS 2 5 7 
^$-Ttc®^TFT2 0 4©Kl"f >»2 5 6 fcmfcS&#S:S8ttf&CWfcSB& 
[0 14 5] 

022 (C) ^tt«*jJc^2©»iajS6l»K±K:389i#mBIS:^fiRU, # - x > 
y»S£J:tfx^>y&JI&l/TWfiS«ffi2 5 8 Sr^L/fcft, Kl/>f >»2 
5 9 $:giii2 5 8 i:=2>#? h*-;i/£^2TC^3B£^LfcMT&£ 
o Kl/>f >^2 5 9 fcfc, 022 (D) -e^-T J:^tCT il2 5 9 a$:5 0-1 5 0 

mt-^y*? hZl&f&L. -ZOT 112 5 9 a_tlCfi;fcTA Ii2 5 9 b5:30 
0 — 4 0 Onm&mZT'J&f&LTWttf&o ZCDffimz-t 2> 0HSl2 5 8lj:K 
VjyWMZ 5 9 STg/fc-rST ij^2 5 9 a Z. £ iZ&& 0 

si, M#«si*mi: a i £fimmmLfcfo-?z><D&mmc.®jitT*gz>o 

[0 14 6] 

38^#fillgo*t»tt, mit^yvtn* (in 2 o 3 ) -^ft-o^AM^x 

(In 2 0 3 -Sn0 2 ; I TO) & if if V^ 

>y^>^Xtt£&#i-S£«blcM;-f (I n 2 0 3 -Zn 

o) &jb^t&&^„ y v ^ ^mitm.m^itmm^mmz.mn. no 

»C?if LTH6gc3effiJC*)«nTV^<3DTf, H29 (A) , (B) ©J&jStCE^T K U 
>r>I2H2 5 6(Z>3»T% A1I2 5 6 b«it2 5 7 OTJKttjE/E 
&-t&:ii:£R£itT*££ t , P^HIC WtitWm (ZnO) %jg L feSffTf* l J , S 

bic"5rm^^>^i©^^^«^^^«)-&fe*^^'u (Ga) &mmvr=.WMtm 

IS(ZnO:Ga) & if ^ £ JI i: #T»£ £ 0 
[0 14 7] 

5ft(D7>t hV^tCk »;f^jRLfe««. $ 1 ft®7# h VX^<Z>i&&[l (^-ft 



4 9 
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#2000-064186 



6#o t% m&MnWi&mjxmwizttfoLfcTtTj h y ^^ss&^s 

So 

[0 14 8] 

Th'J^^^SI £fWf--5 Ig^iitS. £1*, 024 (A) 

£e>fc, si7 (b) <z)^©r ^^-f ^"v h 'j ^7.s=Ktc^^^--9-*>^^s 
->{:Mt5. $ *>ic? y ->7t--7>te¥T* 15 0 — 2 0 ov-eMmisTig 

[0149] 

5fC, ®^gptCi3V>T«®^*M 1 6 9<©zi>^^ hg|J2 3 1 tmteT^&fflft 
J: C)lC^X^--9-4 0 6 £7£j&-r££:&V^ =1 > # * hg|52 3 1 teTO 

h^($ 2 3 1 ICX^-i^M^BI^^S^T'^*^--!^ 0 6 

0TF TJitC=b^^--9-4 0 5 a~4 0 5 e ^f^ltfe< 0 vKDX^-imig 



ffiSE4# 2001-3002279 
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u -< y & m o <t o \ c b x wl w t % A v \ . 

[0 15 0] 

:/l/^;i/h#&fSoTBilSrr&J:3fc:Lfc. HtRfflJJCK^fcS^^— ^4 0 6 

»<Z>TFT_fcJCJgj£Lfc;*'<^-fr4 0 5 a~4 0 5 e T F T & 

JCJBlSUTrt^, X^-if4 0 6, 4 0 5 a~4 0 5 eMlfe«tLt% 
[0151] 

*ffBi{ra©Minis«4 o ncti, m^m* o 2, sh^mum 0 3^3^^^ 

4 0 4 ftftl£4 0 2ttT iE CrE A lKfc^S: 15 0 — 30 
U #Gl3£«i:&S/ -.fl/M 4 0 8 -em*; i/-M4 0 8&ci£ 

7>f^- (ig^iti 5 ) j^iAantv^T, ^©7-f7-i:x^-u-4 0 6, 4 0 

5 a~4 0 5 e (C«fc o Ti^&imBS&^o T 2*fc©aS«#ftMJ^b1i:£4xS. * 

M^cOTlC^WM 0 9 £&A^3o SSWtttCtt&fcl©*^*****: 

<Z>=&&5„ Zl<7) J: tC L/T024 (B) lC^f7^f>f b 'J ^XSI^g 
[0 15 2] 
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ms&e o 5 tmmis^mwjm^ 6 o 6#^tt£>4xT^s 0 2£>ic ^©facpu 

^^^ij fc£?tf){§-^ra[I!S&6 0 7 fctfJnSJlTV^Tfc&l^. fit, ZL*l£<Z> 
Igt&lU^li^MSH^ 6 0 3tCi:oTMSAffi;fr3^6 0 2 tg^£*lTV^ 0 ® 
m^H6 0 4 T'MSm-^IgS!;®^ 6 0 5 ^e>M^E-rS>f- h@B^$¥6 0 8 illi 
M-^-SgS&tHlS& 6 0 6^ejlfitSV-^l¥6 0 9 #V h U ^X^IC^^LT 
Il&lfilU ^a^iCli^-tl^nm^T FT 2 0 4 ££U#^*2 0 5 

[0153] 

®24lCi3VATBf^PtCfcVAT|g^fee^^^--9-4 0 6 te, "T^TtDM^lCM 

■9-tf>I&tf>i!I-£kJ:2 0~ 1 0 0%i:t5l £#HTfgT-&£= |gffi»HIS&^IStc^ 
tt&*^--9-4 0 5 a~4 0 5 e 1^-?-©^®$:^^ <fc ^ {CtSttT fe&t^ L#T F 

M{CagWS^^--9-(3DiSS$: 6 1 0 — 6 1 2 T^-f „ fit, H25as-*$/-;i/ 
#16 19 10 1 _h<Z)Bf^gP 6 0 4 $5 <fc 0 ? ^2E'f!l#igifrlS8& 6 0 5, ®J# 

M^-|gi&iaS& 6 0 6 , ^(Z)flfi<D##^3imi&6 0 7<Z>^MT'&oT, ^iAIi}* 

m*6 o 2 j: u ibftmizi&m-tz. 

[0 15 4] 

Tmm-tZo ®26{CfcV^7?7^ h U ^Xlttt, #^X^Kl0 1_hfC 
^^tlfc, ®SigB6 0 4 ^*M#IBi&lSIl?& 6 0 5 llf#M#lg»tlIl^ 6 

o 6 t^cDfiBcD-fg-^^stas&e o 7 txmf&znz* mm3G o 4 &c&®3StT f 
t 2 0 4 i:#^*2 0 5^ig^^ti> mm3<DmjB.izmibtiz>mW}mm$c 

MO S®i& LTiiJ&^tlTV^., ^Sffi#lgl&IlfS& 6 0 5 
I&®!&6 0 6 ^e>&, ^tl^tl^-h^ (>!f- hSffi£^MLT?gf&£4xTV^ 
^§-£&EI17 (B) © 2 2 4 lZffi%-tZ>) HV-^mi 6 4 ^®^gP 6 0 4 IC@# 
U BiTFT2 0 4}Ct^bT^§. £ 7 U3r i/ZfJl? V > blEiSS^ (Fl 
exible Printed Circuit : F PC) 6 13 #^80Aij3§^-6 0 2 ICg^LTV^ 



ffiH# 2001-3002279 
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wmm^tezzAti-tzoizm^z* f pc 6 1 3 itm&istme 1 4 icj:oT§t 

V>£ = 

[0 15 5] 

X ££& £ M V % £ £ 38 5M © % £3la*l£1B & # £ 3 # "Z * -5 . 

[0 15 6] 
l^J6«10] 

MH§#igifr[si& 6 o 6 , it&m^mmm& (a) (b) 6 0 5, mmme 

Eli&6 0 6, 0 5 &^ftfc*&f8?T*&S. 

[0 15 7] 

WflMi->MM&IS» 6 0 6 tt, i/7M/5?^*0»5Ola, 7 9 ISfKfr 

5 0 2 a, ;t>y77iH5 0 3 a, if> U > ^EIS& 5 0 4 £tfgx.T V^o 
, l£&m j %MW}m& (A) (B) 18 5lt S/7hl/*;**ISS&5 0 1 b, l//< 
;Vi/7^0S&5 0 2 b, A>y 7 7 0SI5 O 3 b ?:ix.T^5. 
[0 15 8] 

*/7bi/vx* m& soia, 501b ammmfctf 5 ~ 1 6 v (ttmwi^z 

10V) T'&*j, I©II^&MtSCMO SHH&JiWTFTtt, ®17 (B) <Z> 
^ lCpft^MT F T 2 0 0 £^ lfflnf^^MT F T 2 0 1 T*7£j&-t£ 
. gtW*, 021 (A) t^l®pft^;i/STFT 2 8 0 i:^l©nfY^ 
;VSTFT2 8 lt'Mbttl^. l"<)]/Z/7 *m$& 5 0 2 a, 50 2 

b^A>y 7THIS&5 0 3 a, 5 0 3 b ttffilfrttjEEtf 1 4 — 1 6Vi:it<*S©T' 
021 (A) T^-TJ:^^^;!/^^- NCDT F T^it^-T^Zl il^M^ bV^ v;b 



HiliE# 2001-3002279 



#2000—064186 



[0159] 

v>zfvytfm$&5 0 4iirtD^>f'yf^^>j, Mmn&tfi 4~i 6 

E17 (B) tM2©pfY^;i/STFT2 0 2il||2©nf-V 
^;HTFT 2 0 3T'Mtl>3i:^it L^. i^V^i, ^-^WM^^^Kjtc 
<£M£-fr£fc#>tC021 (B) tM2©pft^MTFT 2 8 2 t^2«n 
ft^;HTFT2 8 3 VMl&lsTlb&^K 
[0 16 0] 

^U>^E»«k»; : bS&K:*7«SKffi&fi«'tSi4:*«M*S*i, 017 (B) T* 
a^M&T FT 2 0 4 <Z)J:-5{Cx';i/3 L >!f- h#j££*;fc£-f So 
[0161] 

f&(Dfr$:jjkLT^Z>t>K HJ6#!I6~8(Z)XetCt^Ati, "t©fifitc%^g-^^ft|iai&, 
[0 16 2] 

ffiV^tXl/^ hn;i/^^^t>7. (EL: Electro Luminescence) M^Sr/i^fe 

f5. H28 (A) &;fc|ggl!£MV>£E L^^/\ 0 *;i/tf>±®®T*&£o ®29 (A) 
iCfcVMT, lOli^K. litems, l 2ttv-^flBffit&iaS&, 1 3 tt^f - h 
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[0163] 

028 (B) &®28 (A) (Z)A-A'i®&it@t'feU, Z. <D H < £. =b 

MfiigP±, U<ti|gi&tlIl?&S.^|if^S±lC*floI«8 0 £t2tt£o *H*J«8 0 

(i2/-;bMl 9 t'TFT^E LMtfl&f&ZnT^ZTtrTJ U 

■5c se>£, i/-;i/*ti 9o^ii: f pc 1 1 (D±mMmmitm±ms i -e^ 
m~?z>w&t.-?z> a m±M8 nz&mmm. x.#*ismm. y^j-jim^. ■/ 

^ ;b rf A & E (DW® £ m V * £ - 
[0164] 

i(D<k e>ic i 9 ic <fc ur^f-f^v h u ^^ii i o £*fioj^K8 

3 7b^m^ti-g> 0 zo^mms 3itM\^ms o^mm-t^^^t>^w^. ft 
^J8 3iipvc (jku tf-;u^Dv>r k) , xsk**/#b§, &mmm. pvb 

[0 16 5] 

#flnPK8 0 \Z\$H=7 7,^ yfr^-Vk.m. 7.^yV7.m. FRP (Fibergla 
ss-Reinforced Plastics) PVF (5K U ^—)Vy K) V 
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[0 16 6] 

S28 (b) {cfev>ra«i o. rti2 i <D±izmmm&mT FT 

U rrtiinfi'^MTFTi: p ft^;HT f t ^i^btfeCMO s 

[I!{&£B15*LTVn£ 0 ) 2 2^Hlg|5«TFT2 3 OfBU £ £ T? l± E L 

FTCDtWJCn^^Wl/ST FTlCii&tf^y h3f^ U J: 5 2f->«t?fs<Z) {£ 

T^, h-f>/t>f T:** h 1/ J; £#tt<£T #Hi£J£MT* 

[0 16 7] 

09*. «, Igl&EIS&M TFT2 2tb, H17 (b) [C^fpf ^^MT FT 2 
0 0, 2 0 2i:nf^^;i/STFT2 0 1, 2 0 3 V**lii&V*. * fe> WiS 
ftSffiTFT 2 3 tCte017 (B) JC^-TMiStT F T 2 0 4 £ £ tt-f ft £ H«&fl*3i 
Zm-tZ pft^MT FT&MV^ftfcf&V*. 
[0 16 8] 

017 (B) ££teEI18 (B) 0tI©T^f-f^Vh'J^^iSA^EL^ 
ffiftR) 2 6 WU ^(Z)±lC®fjiMT FT 2 3 <Z) K W >£«^lftlC^M 

M^£©ftlir#£M^£:i£#"e£6o fit, Iiti2 7 *fi 
SIS 2 8 &Jgj£U WS§«*E2 7±(CggPg|J$:^t-So 
[0 16 9] 

?£JC, EL!2 9 5:Mt5, E LM 2 9 te4*»© E IE 

?Lirai2lM, m^l&ifcJi AM) ^^mizm^t>^xmMm 



5 6 
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[0 17 0] 

^#BTtg£:fc£. ^©ffclc*;, -fe^ilM (CCM) £i]^-yj;i$-zmfr& 

<D%&zm^T%&^. tarn. ^WEL^isiitsrt^^s. 

[0171] 

ELI2 9 Wbite., ^®_htC^3 0 Sr^-TS. H30i:ELl2 
5*t'ELf2 9 £1^3 0 ^JilSbT^-rS^, ELf29 <fe^«Stt#HSC 

[0 17 2] 

*HiMtiilS30i:bt, LiF (7»yflSU^^A) IRfcAl (T 
&0>SUff«3tS:MV*S. JMfcWtCttE L» 2 9 JiK&lFSn? 1 mJ? 
©LiF (:7*MtU^A) JR&JgJ&U *<Z>±JC3 0 0nmJP©7;i/^— 

ii3 0(j:3 iT^a*i*flg«icfev\TSi»i 6icg^2*i£ 0 sassi 6«i&is 
3 otcm^©«jES:#iL«fc«>©*aR«i&i(iT»y, mjj&mm&^-x hun 

3 2^lTFPC 1 7tC^^$tl-5 0 FPC 1 7 _htC J££ h lC*tffl§S 8 0 
[0 17 3] 

3 i ic^$tifefi^ctc^vNTi^M3 o tmrni q n^n%mz.^m^- ^tcmz 

. MI3Jlft»K2 6&t5J|fi»K2 8^3>*^ h^-^Sr^fiRt-S^M^&S- 3 

*ie>ttjiranfiiiK2 6©i*;f>ins hsfc-;i/©jgj*i$) 
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>y^>^bT%&V^ ^ ITOil2 6 fcii!2 8A^i;f S§^t* 

[0174] 

in 6(ii/-'j;H 9ti«ioi:©ri^ra misM±M8 ix*m 
tfnx^z. ) &j!otf pc i 7\zm%,mzmm2ftz>o ^^tim^s 
i 6 iz-D\i^xmm^t^. m<nmui4. 1 5%mmzhxi/-vyytti 8<d 
t&Iotfpc 1 7 izm%w\zmmzti&o 

[0 17 5] 

3rTiif*gPcO$ ^{ci¥«W^»T®#^$:H29lc, _t®#tig£E|30 (A) ic, HI 
g&0§:®3O (B) lC^-t 0 029 (A) iCfcV>T, 2 4 0 1 JtlCffitt 

>f 5»f >^WTFT 2 4 0 2 &H»j6tf)|gi7 (B) ODlSfST FT204h|§IC 

«3fe^s4x«. vmm.ii^&z\}LT*mftmz--D(DTFTi$w.m 

[0 17 6] 

ttifelWfflrJB T F T 2 4 0 3 1*8117 (B) t'^tnf ^^;i/iTFT2 0 
1 &«V^T^fifcf «. ^£>££. ^>f»;f >^MTFT2 4 0 2©KU>f>»3 
5li@H^|3 6lCj:otillOTfflTFTffi^- 3 7 IC*^S^IC^M^ tlT 

3 8-e^3tl*BB*ltt, ^>f*;f>^fflTFT24 0 2ffl^-M 
I3 9a, 3 9bSr«^CWtC-g!Kt"*^- hMX*2b& 0 
[0 17 7] 

zcotz. 1MWTFT2 4 o 3 i)^^mo)mmv&^> z\ mt^izmm 
teMvkzw-D* nmmmmT ft he Lm^zffinzn%imz®ffl-?z>t=.#><Dm 
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[0 17 8] 

tt~. *mMWx*izmm,fflfflmTFT 2 403 zi/yyjif- hmrnxm^L 

[0179] 

030 (A) iC^f^^C i»fflTFT2 4 0 3©y-hii3 7 
£teZ>mMte2 4 0 4 T*^3*l£fiI^T% 1WMTFT2 4 0 3©Kl/-f> 
$£4 0 ZKZ>££, 2 4 o 4 X*^kZnz>mmT*ten y? 

yVtfMf&ZtlZo 103>f>i^24 0 4 ttHMH&VM T F T 2 4 0 3(D^f- 

4 oi£«^£mm 250 liz&mzn. mz-fe<Dm)±.mux.t>tir 

[0 18 0] 

V^-y^mT FT 2 4 0 2MMOTfflTFT2 4 0 3 tf> _hfC ttgl 1 A 
>yM-^3>!4 l#ggtf£>*U ^<Z)±icmfl^^-e^-5¥S^4 2^0 
^$ti-5o ¥S-ffc)K4 2 fcffiv^ t FTtCcfc^lg^^^^b-r^r htt^SfcM 

T#g^&&f3z:-ri§i=r#&s 0 lot, ELm*T*gz>r=:v¥-i§.mK&m.isZ) 

[0181] 

£fc, 4 3 &£tm^l«&V^m]gT*&S®iii«^ (EL|f©||) T'&U, 
HU|IfflTFT2 4 0 3 0) KU>f >fC«^«JlcM^$tl^>o ®^*^4 3 i: L 

t ar;b ^ - ? a^^jr, tilings £ tt«R^&ij&*e E^mtfL^mmm * & 

^R (#*L<tt#fll) Vmf&Ztlt-rty* 4 4 a, 4 4blC«fc»J 
®f!tL^®^bTV>&v^ R (IS) , G (ft) , B (W) I, 
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i/y (ppv) /KU \f-)i*JiA*J-j\s (pvk) jKU -7;b^-u>^^ 
^ti-5o P P VMfE L^i: LTlZMtteM&lij&tf&Z 

#\ M^-tf r H. Shenk.H. Becker, O.Gelsen,E.Kluge,W.Kreuder, and H.Spreitzer 
, "Polymers for Light Emitting Diodes" ,Euro Display, Proceedings ,1999, p. 
33-37J ^ijflfg^l 0-9 2 5 7 6 ^2;#SCiH«$ tlt=. <fc O V^tfil 

[0 18 2] 

V*. Mff«3 0—1 5 Onm U < 1*4 0~ 1 0 0 nm) £f tlfcm^o {gU 

tcps^-rs^«*ofe<^VN 0 ^Jg, «#it£M AM 

L *t«*f f* &<k#Ttf> TO & ffl v % 6 d # -e § 3 . 
[0 18 3] 

*H*WTf li»3tl450±K:PEDOT (:K'Jft7i» ^fettPAni 
(tfU 7-U » T*&SIE?L&A«4 6 £t8ttfc*Ui#3g©E LltltVM.. 
f LT, IE?L&AJS4 6©_hJCtt38W»«JS-e**l©«4 7#f8tt*>ns. #H 

£ Zl £ #T- £ £ Mm®. <?><£ v^?£Ji^IE?L?£AJS 0 



6 0 
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[0184] 

KM 4 7 •kT~Bf&2nfc1%&X*E 4 0 5 ZZT*^ 

O E 4 0 5it Sifi (mm) 4 3, S83fc«4 5, IE7L&AB4 6& 

^^4 vT^^tifcrr^^^-y-^ti-To 031 (a) izm-t^otzwmmmi 

[0 18 5] 
[0 18 6] 

JgiLh© <fc 5 lC#M#8fJJ!CD E L /i/ £0300) <fc -5 &^it<Z> £ & & Bf 

# tfnftB & E L * ;i/ & £ o 

[0 18 7] 

029(B) ttE L®©«3t&S*KS-efc«&a*'S-. 1WMTFT 2 6 0 1 
ltmi7 (B) C0p^-V*;i/MT FT 2 0 0 £MVNT7£f&£;ft£ 0 f£§^n-fe>u± 

mt&mGz^m-tfriz&^o *nffiWT*iz. mmnm mm) 5 0 tLxmmm 
mm z m v ^ s . ^#1$ tc tisfc-fc >f > ^ t> a ^ t^ig^ ^ (Dit^mx & & mmm & 

[0 18 8] 

fit, JfifcireJ&SA:/* 5 la, 5 1 b#7£f££*l£^ tS«t^JCJ:y3K 
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2 6 0 1 (ipf ^^;i/MTFTt«t5ii:*W^ LV^ 
[0189] 

L ^ /\° * ;i/ 5: ^ -5 r i: te^3frT* & 6 „ 

[0 19 0] 
[§Hi£Ml2] 

^mmmvit. 030 (b> ic^Lfeias&H^iiM^s^^iif^^b^^© 
#Bco^T03nc^-r o sfciyfcwcfe^T, 2 7 0 1 &x>r >yfflT 

FT 2 7 0 2®V-^ffiE 2 7 0 3IU^f>yf>^TFT2 7 0 2<D>f- b 
MB. 2 7 0 4 T F T\ 2 7 0 5ttn>f>t, 2 7 0 6. 2 7 0 

8{i«^#t^^ 2 7 0 7SELi^i:tS o 
[0191] 

. ®3i (a) it. n ■D<Dmmmx*mffi,@k$&m2 i o 6 &itai:bfef^©Mt»* 

■5c IPt>. Zlo<DMifi#«^#y&ifeg2 7 0 6 Z^jbizmftffillteZ&olZMf&Z 
[0 19 2] 

031(B) fcfc, «^g«^2 7 0 8 bMffliZ 7 0 3 ilTOtCigtt 

^©ft'feS. 031 (B) ttilMM2 7 0 8i:^-M^2 7 

, SiMi2 7 0 8 h^f- h@B^2 7 0 3 tt'f tffii^M^tSIfc^T' 
[0 1 9 3 ] 

031 (o 031 (b) <Dm&t.mmzm%i@kit&m2 i o 8 v 
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@g^2 7 0 3 fc¥frK:«W\ £ e>tc, -o0BiliWH2 7 0 8 £«^[MC 

h@BH2 7 0 3m^*lfr-#£a&££e>&Ctgtt6^£&W$fT*fe5 0 

S31 (A) , 031 (B) T'fiSil»fflTFT24O30y-h 
iC*^^«ffiS:^-r-S^«)fcn>7 r >-9-2 4 0 4 &&tt**l3gfc UTV^tf, 
3>f>t2 4 0 4 £#H&-t£;i£: : foBrfg"£&£„ 



[0194] 

tWffiTFT2 4 0 3 £LT029 (A) iC^i" J: 3 &#J^#§E£tf> * 

031(A), (B) , (C) ©^ttC^Tt^tUcn^^l^ 7 0 5 £#B& 
[0 19 5] _ 

[0 19 6] 

is. 

[0 19 7] 
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